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Aires i fSr^i-saifl-tt, v^v^, *j:ir^^o^'>7>*»ea*?$tL^; 
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HtiBN^-g-^-r^M^Ji, ry^E-r^i^y^f;^ K9'y>3*»e>a*?$*Lfc'bo 
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lMrCC.***i-*JK*|-tt, 7'J^7JV3-;K ¥Hfc, is X Xff- h 7t Kn "7 

7 ttTt 4©t^^>:t -r *nr 1 7 * e>ni*3( 2 0 ov^-rtt^ 1 
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■KTSB^JR*A"lf-^*fllJiifei-*^JS{i, NK Co, Ru,.Mo, Re, Ta, is 
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MO S«*iih 9 h«**mfc LT, #'JfV3> (P o 1 y-S 

, K--/tlftf*Lftf-Y*^««^ilt4lf* K-:/"*-*#8:*. Po l y-S i 

ofcH«***!K Sfc, Po 1 y-S i h'-T^ti, T***- hHMfcit^ftStltW-C J: 
^Poly-Si fcTtt**- YmkWkt<nW®\-^mim$LZ*iZ>Zt\,Zt<DT, ¥- 

ttiX&t). P o 1 y-S i X~\*Z<D£ 1 )%^-$.*ffitz?Zk&mmT:$>Z>Ztfrt>, ? 
[0 0 0 31 

, S i t^tS*fcWS i x OftlSlli, '/'Javo? ? K • ? ■/ftia^MS* 
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uOi^iWM^ilMtLtii, j|£Cti9mtt&* (PVD) *«fflv»e>*vcv» 

WtB^rffiflr-fb^WiR* (CVD) jWBv»&*i* J: 3 C4oT*Tv>4„ 
[0 0 0 51 

^Oi^fcCVD-WSUStt, JKJWRiftfc LT^Ix.f^7 5"fk^>^r> (WF«) 

Mft Sr^lfc £ * 3 fc o RUB*** * o 
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^tt^*iMfit*ot, urnr- Mitt ±m^mn,mt, *sya*mt* - 

©iJliNfe-i^CtoHM <tUit £-g-fr&Ji'ft'£%^ , b&£AV Til i: was 
[0 0 12] 

^t^fifstt^ot, Kriay-h«*»i, w (co) % frh*&mftts i 

[0 0 13] 

^^-r^^^g-e^oT. -mrSBy- W (CO) 6 *»fe«:&iR#fcS i 

;TraiK#fcitfN*^#*&IK#W7^fc< b i> l«i:£fflv>£CVDtc.J: 
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*%i-z>*M<mw.x&^x, mfzr- vm.mn, w (co) 6 frb%z>m*ts i 

tzCVDKX *)fcmzti^ Wt S i , N> &£TfCO)n%'ptf:< t 1 «i: Sr^tfA/Hb^ 
[0 0 15] 

ftibOHKI^t'btU W (CO) e frh%%WMtN*^m-fZ>WLm&&lfC*^'$-Z> 
• MoH^< tfc l«t £fflv>7tCVDHJ: ^JjfcStu Wi Nis <fc XfC <D ? 

[0 0 16] 

*mM<DM9<Dffi.&Xl*. teggrtKMfcBeffiU TttJtB^MK, ^ft<ti, 
[0017]. 

vDtct tjMsn. mm&m* ^tf-^qxo&mt s i ^j^no^-^^ t ^ i« 

t £-£tr£Jg'fb1=r«I. i ^; li u oiSit^I i v 'J n >1 1 wHIIijl tilt ^ 

^>tz$m* c\t&x%z> 0 

[0 0 18] 

±mm 2 <om& <dwi* iz # x i± , mm&mik&mm t miB > 'J =» > m t ^ ^ n , 
zmfxi>£^o c\os^)7mv&mz£t), *sv =>>m(Ds i o&mib^M^&fS: 

^<b^J^T'L§v>^imiEt-^*^x^ft*Mic*fWL, /ty 7®tyy nyflUK 
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* KM**"* i 1 3&*^Tflfe * 9 i ftj|A»|5|±ti. 
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**-*-*««-fcS i ***t4Itt, N * J: VCS-g-^T-r* 18^0-5*) 

4?£< fc iliiiffl^fcCVDW »9^j££*i, &Ji#;v^;V*W&Ji|fc S i , N, 

$t& 0 iO&JR'-fb'&fcfflttt, Si, N, C©Mi«it$«ittftfM|S:ty'J 

3 & /* 'J r i± t * b $ ■£ * £ <h tfx i a <*> -e, b£-*»JB5a> -tifb 

>; YMMfcitLxr- hW*wftfiifcfb* , Jr*& , C** i: t (:> &JR*>u#-/u 

[0 0 2 0] 

[0 0 2 1 ] 

#**M*M3 J: IPC llHf^cCVDC^tM 
[0022] • 

> W, Ni, Co, Ru, Mo, Re, Ta, feiO'Ti *»e>«W"t* C t5& s "C§ . 
[0 0 2 3] 

mm<n : &mz.&mLtzi><Dx*t>*)^ **#sto^- w (co) - fl abasia 

f S i «:*#-**«Jft*fflv>T»jft3itfcW5'y-9-<f KJK«)»*tt, -t^tt 
U y K • yyttifiK&gS-eac: t^TUwt, «x.lfCMO 

CO) 6 *6fc*W&*fflv>TWfb*W**«K-*-*©-C, «MtLtFM^4: 
[0 0 2 4] 

£ fc, *»flo|[7 0*i![li, *3 0«Bj^o^JR^b^llio^JStW'fb'&»JI!lw^Jft^ 
Sffl L£z%><DX%) , W (CO) 6 frb%2>mWct S i 

fcCVDCJ: 0^$*t, WtSi, N, * itfCW^ -6^* < t i> 1 «k fcfrtrW-fb-fr 

mmt* w<b^wK±^j«$ti.fcvy 3>Rk<o«»jRfl}5iT?#jsL, w-fb^m^s 

i, N, CO^fCiotW^ftgOttfUWi^y'Jnyll^tS^'VTtt^ 
flJfPiStt&O-^ htt&Ofi&tfrfbfc F &tStfc iSTifey- h»»Bt©^bO»fHfc 
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*L few BUCK tfbtt, W (CO) 6 frb%2>j%wtN*^tz>mft&zvc*'£%-rz> 
WM<D7*>&%< tis lih^fflv^cCVDCJ; VMj&Zti. WfcNiJ itfCOdt^fc 

[0 0 2 6] 

4flK, ffi*-C»^5J:<, L ^ i iftf C S i t ^ < t ^. ^ W ? T» 

!4ot,'«it tf±IB» 2 £ «t rr» 3 h «« *#JS1- * &JMb£-ttK fc 'J 

[0 0 2 7] 

J&-t&&Wkt Ltfi, W> Ni, Co, Ru, Mov Re, T a, £ <fc £>* T i ^fejliR-f 

tsu N, is^co? t *> ■i«fc-**tf«-fb'fr4W!l*»JR't&£fc* , -cS 

[0 0 2 8] 

Or h 7 l; K o 7 7 > lf4 i t I 5 o 
[0 0 2 9] 

Zti< &m*)i'#~)l'tpV&mt S i i$ itfNWd *>4>& < k & lSk Sr-S-tf^JUfl:** 

mtt f k x > »»jR<^*'fb©»?H t ^at^o, l § vmme twa 

[0 0 3 0] 

tin, ffMtoy-USt, «*/u*^A'**5(ri-*««-t S i *-g-*i"*]R 
*h N *«*h £ J: tfC -fc^fc < k t lit*fflV^CVD 
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[0 0 3 1 ] 

«b ft, ^ * ;i/ jJ?- ;v * 4 ISA- fc N £ * AM}* * # C t **"f * ISW<0 ? 
*»^& <tt ltttfflv»fcCVDi:J: 53B«**t, *JR*>HK=/ni»O«i:Nfii0 r 

[0 0 3 2] 

s&k, mum £#J!£> E-*kMi*nN 

[0 0 3 3] 

SI (a) ~ (c) l±, *»WO»10**»»*=«**#fl«ilO«j!txe*»Mi- 
4fc*©»fWHt?**o SI (a) i:^tJ:-?(:> WSfit^SS iitl± 

y-hK-(tR2*»J«i-*o #0»-e\ 01 (b) K^-fi^K, bBHbK'2±C 
, jutf- &w (CO) 6 **^ts i iratf^©^ t^fc 

< k& liitlv>fcCVDi:J:oT, Wt S i *3 JtfNO-S < H latt-S-tr' 

tL-filO. 8-5 nm, 10~2 0 0 nmt^„ V^^HI 
, z?f/^tffv>, Sfe'K-f *>ftA*KU:o-C7F*MtoJtftK*l 0 

tjfftti'tiKioT, 01 (c) ^^tJ:^^, WtS i ^J:O f N«n^^< 

[0 0 3 4] 

y- HS3t*«t4Wfl:^*i3 att, W<t**H3 a *>Jft*fc*V»T\ W (CO 
ftljffl-r^^ktwj; <9 S i , N<O^ISrtft«ib$t« : t^tl, CtUC J: ^tO 

ftJtS^t^tl^OT, £ <D «fc n \z W-ffc-MbK 3 a O S i , NW^fiS-ttt^Mt 

'tiit^SS, HfcS i ^t^*lV»TWS i x JRfc3£j£-***fr&K^ W: Si 
= i:i. 3 0*U&Jfc-<\ ft»ii*->V 3>co^ >y K • 4. 6eVl:fi 

US WilfCMOSfAM^^pMOS, nMO S ov^-f iitfe 

&z>tti>\z, wit&mms &0>&m#z t lt*-«&jr-c**w (co) 8 #**fflv> 

[0 0 3 5] 

&fc> S i LTtt, S>->7>\ ^D^?^t«v»4:tn 

£fc> MKJ&CT, 3 afcP, As, B^<D7F®.%)'i *V©-f *>&XZ?T 

[0 0 3 6] 

03 (a) (d) i±, *»WO»2 0jtJfc»»»c«*i| fe ##«_«©«aftX!B*.RW-*- 
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*fci&<0»riiiia *20*i»S8t?tt, £1\ S iaWEl-hKiy- h.HMkit2 *3g 

JSLfcll, 12 3 (b) K7jrTJ:?K, bBMbflt2±tc, W (CO) b if* £ S i 
^^J:mW«H^< fc'fc UtiMv^CVDCioT, Wfc S i t$£V 
Ntf>7*>^£< fct lmtt&trmt&VimA a**^*. *U-C* S3 (c) fcj^-j- 
J: ? Us Wft*»R4 all:, Sfcfctf'J J"Jav (Poly-Si)I4b tato* 
ftt^If^o W-fk^»K4 aisitfPo 1 y-S iI4 bOg?«, Wittf, *ti-?ti 
2~10 0nm, 5 0-2 0 0 nmT*4o W^iT, l/y^ KM, *9 

SitCio-C, S3 (d) IC^ti^^ Wlb^t/®I4 atPo 1 y-S ijR4bfc#> 

[0 0 3 7] 

^-^l4«ltW^»l4ali, ±Sil^I»Ii:TOi:, Si, NO 

^■f*»^t=fi"-, ±Jf<7>Po 1 y-S iK4 bWi^'JTttWCSOT, tfc*H8fe 
fc7^?#*fcv»o7fc&*KJn;U Po 1 y-S iR4 bOS i OWI^ftl 
4 a^OffilRfcfrafcKfjkLT, fpy'Jt^ K-ffc*»«f * - & £ .v»ofc» 

>; -> 'J u vy- h ««£Jfc LXY- YWm^m^Mitti^^hh t £ i> fc, W-fb^R 
4 aOM^tLTW (CO) e #*&fflv>3c9-C% F O&tfcic =t *T*y- h S*1*bR 
eo^-fb^ fc feJfcv^o S i £#3!r*iJ.J:a f N'£3r#\xfc LTIi, ±ffi» 

l^iIii:|^«©^^V>Sit^-eHo ifc, ^RKUSCT, Wl*b<£»BI4 a 
fcP o.l y-Si!4 btOlilCP, As, B^W^ttlM >&A*tfo 

[0 0 3 8] 

14 (a) ~ (d) ii, *»WO#3<©5«fc»*K«&#*#*1I:W«jftX«*»W-t 

jfitfcife, in 4 (b) k^i-e^k, r-hwum2±i,z > w (co) 6 ^ts 

N-g-^^rx, i5J:0 f C^^«n^<fcUiJ:l:iW;CVDi:J:oT, 
WtSi, N, COH^< t fe l«fc&-£OW1"k&!»IS!5 a «j£-r*o -g-it, in 
4 (c) J: ? C, Wj^»l 5 a ±l:, § f> i: P o 1 y - S i I 5 b ^SIOM 

T&BI-tSo Wl*b#WIR5 aJi^Po 1 y-S iR5 bOJ!£l±, f^ft2 
~10 0nm, 5 0~2 0 0 nmf*5o mtOMZmX, V ¥7, \ mM, ~ 

Z£K£oX, 111 4 (d) Cgti? W4b^t!jgl5 akPo'l y-S il5bt*5) 

[0 0 3 9] 

?- hW.m 5 Wlb^WR 5 a »i, W*&firtMI5 a«J«JI!IK*v>T N W (CO 

) 6 s i n^**x, c^^fiom*^ 3 , #kwmftj£ti& 

<Djfcf&gift*mm-t&Z£kz£ Y) S i , N, CO^i^fftl^tHJit^-ei, 
CtLfc «fc »)fi*<£>Jfij£<*)WS ixi, WNxE WCxl, £ X. XfZLflb L fc-fb£- 

WRfr^Jfrt* *o HLfc^lc, Wft#«R©S i * J: tfN 

fjt$t4CtTP o 1 y-S iIW4AV7M<!)^l:$^4;J:#'el4Wt, 
i«^CWM«5a©S i, N, 'CWfirtr**te*fc*TfcS** C t , f^M 

b««0<g;ffigi:'fb75«i>ri6'C** kfctK, W*/l>#-/l'fc^#*S#**fflv>TW'fb'£*J 
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^ilV>4;tniio £-I(:eCt, WXx R5 a fcPol y-S i IK 5 b 

[0 0 4 0] 

0 5 (a) ~ (e) it. $||^(Of4 WilOfiCiSWUfOfjllSS-ii 

■r*fc*o»fiBnaT**o *4oat»iT *-r, s i**i±.fc**- bBMtR2 * 

J&SLfcflU 0 5 (b) K^-f^K, y- bflMfcR2±fc, W (CO) e^tSi^ 

^ff^isjo'N^tf.**)}^^ k*> lttttfflwfccvDtiot, wks i is«t 

tfNOd t>*J>fc< k l«k*^tr l*B©W'ffr&&R6 a*^*1"*o -eLT, El 5 ( 

c ) KTF-txitz, mt&wme a±c, w (co) 6 ^tm^^i^cw 

*<3-5t>4?fc< kfc m^lv^CVDCiot, Wi:N»J:0 f COH^*< k 1 

0 5 (d) C^fJ:^:, Wib'&Webii:, P o 1 y - S i M6 c tlt©*ftt« 
H1-&o W^M6 a, WffrMWR6 b, P o l y-S i R 6 c <T>% £ «±> * 
*L-r*L2~l 0 0 nm, 2-100nm, 50- 200 nmt^ 0 i»I4r8 

MUlSftJI 1 0 ^inutCiot. 05 (e) KattJ: 7 W-fb^»R6 a, W 
{befell 6 b, Poly-SiR6ck^5)fti b®4!6 W^>MOS 

[0 0 4 1 ] 

y- h«ffi-6 <7>y- Hftl2 i:gt^^OWft^W6 a 14, ±|B» 1 O#0IJB« 
tmm-. Si, NO*«*tt*C*'ffc***it*=J:«J,-»raO'ft<f«Jfc*r#*ifc 

o 1 y-S i R6 c.b<DfflKWiWtbtitz, WtN^ i^CoH^ft < k £ lSk Sr^tr 
W-ft£4feR6 b(±, W^tll6 akPo 1 y-S ill 6c k <DKJB%$Qffl~f' 2>'*V TM 
k LtlitS^t, Pol y-Si!6c«S i «W-fb£1fcR6 a ^W&ffefc^TS&KSfr 
jh-T4ik**-C#*o #KC###*£^T7£j£3ft£Ct#tfW^#/t4, Poly 
-S i Rfctt-f&A'j TteKftflSOTN A'JTlUtfflt^ao #*jfcJBfl8KJ:ft 

(f, ftfH»fc^V Tttk g^KJ&CTgiJ^-ftWI-* -Ik y^Mx^tt-o 
gfilfflltSo 4*, S i £-#:*r* J; tfN LT(4, JUBR 1 <DMMMB 

x^^KWiSo d^KKjsSC-c, Wffrfrfl»R6 a, Wft^«R6 b is £ 
Pol y-S i!6 c©MRKP, As, B*0^#Mfc^f * >«M * v&*>*fr-o T i 

[0 0 4 2] 

0 6 (a) ~ (e) 14, 5 ©**»ttC#*^*#«1lORj6ie«rRW*- 

*fc*oBraia-C**o I5<?)»li, 4«tt*WtPo 1 y-S iIkO*i 
H#il£^-r&y- h ¥*#Mfc*V»-C, P o 1 y-S i IOS i 

«^oi£ttfcl*Jhf *<><*>-c**o ^ 5 wHife^SlT-fi, if, 06 (a) fc7jr*-j:3£ 

, s i*«i±K, y- b HMtR 2 o ^-c. y-hStfcR 

2±K, 4«**iMtttOW*i7 atfftti. £OW»R7 aOSRli, CV 
Dfc|R?>1% PVDf««^^ft-eUv>, #v>T?, 06 (c) KTjrTJ^K, W 
*R7 a±K, W (CO) e k N^#* £ J: t/C^#XO k*> l@k 

tlv^CVDKioT, WkNisitfC©? t>4?4< k 6 ■ 1 «fc *£trW-ffrft**fefc 
4a*V7I7 b^iU-Sfei:, 06 (d) n^-tidt,. a''J7I7 b±K, P o 1 
y -Sil7c tliOJft-PftRti. WM7 a, XVTMl b, Pol y-S iR 
7 cOffStt, Wti2~ 1 0 0 nm> 2-1 0 0 nm, 5 0~2 0 0 nmt 

foft, r»«a*e-c, w?*>fc*, /-?*-~>y, x^f^mtrv^?^ 

K^*vftA*K:J:oT^jttWilEflWil_0*»*i-*tfcK:J:o_-C, 0 6 (e) fcjrd-J: 

mfE# 2005-3010246 
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■5 WI17 a. A'J7i7b, P o 1 y-S i K 7 c t h tth 3JBflf*©^- 
[0 0 4 3 ] 

Z-<T>i 7 £ % r~ Ml® 5 14, WM7 atPo ly-S iR7ctOWi:, WtNjs 

, Poly-Sil7cOSi OWII7 a^H^fiCKitSCt^t^o # 
i:CM^^«^tft$^SC*^tfWMli> Po 1 y-S iJRW^*^V7 

M£l^#o#'*£/Bv>&c: C t tr»i±|B» 3 (DMMT&mt TOO 

^*fflv>5uJ:K-Ho 4«^*flli:LTI4, WM7 a£R5£3*Ll\ Po l 
y-S i||kRJ6L^-tv»J|L#^JR||*/;tt«fl:'frWR*fflv»*»^(cj±, EH*o3b* 
*4f*ifc3&*-ri*o 2 7c, 3M|Jt»»t»tt, W^I7 a±CPo l y-Sil7c*l 
Jf-fSfc-frfcttfcfiWLfc^ Po l y-S i R±K&JSte#SSJB 

[0 0 4 4 1 

JfcK, ±fEWlb^t/$l£W (CO) e #Ai:S i^tf*, N-&^#*, SilfC^ 
[0 0 4 5] 

\y^~2 KDJ8&2 1 b04 , ^twt±R^OPiPi54 2 tlTfc , &Bt2 1 b 

ttt^JL^W**"^ K-f£7:£><9 7M KU >?*2 4**l2»t?>tL"CV>4o £7c, •9- J b7'^.2 

2 6frb&n.ztiz>zti l zz. 2 2 Srinf^tt, -e-^t?^ j.^w*ira«ft-f*o 

rwiia^ 7£&<7><fc •? 2 1 ft£#A£*t7cW (CO) 6 tf-x^afca*** 

S*i*o E-^-m«i2 6 hn-y- (H^-fr-f) **«iKStLTl5»?, itifcJ: 

0-8 OteKCJnlft-t-ii^ K*-aTV»*c 
[0 0 4 6] 

■9-Hr"/* 2 2 KI4, ^^>W*3t«pUT#K*$**fc*03*- ( 2 #tf>*iazr0 O^J- 
^#tT>4 6^7? 2 2 0OTKttbT^&nrtgKi£tf <b*U £*Lfc ^-X/N^dft? 
>4 6 W3t#3K4 7tCH3£S*LTV»*o 9x/Nj»e> 4 6 t4, i7y'J^I 

«>ffi«l««4 8KJ: «3 3t«F«4 7 *^LT#»§*t& 0 
[0 0 4 7] 

f-^r >vn*- 2 1 co^M 2 1 a K54, -> * 7 v K 3 0 tf s l£tt <btt, COyt7-^7 
K3 OOTffifctt, -fr-fe-T"* 2 2 Kfi»tT 77* SrShtB"*- & fc*©#»0*r.xiltUi?L 3 0 b 
tfT&mZfitz^^V-zfV- Y 3 0 a^KHSixrv^o S/*7-^y K3 O^iitli 
-/t7-A7 K3 0rtP^tiAt4^fAn3 0 c**1K:»t<b*LTi5*K 
AD 3 0 c KW**#=^^T*4W (CO) 6 fctt^SSElr 3 2 S i 
^•>7> (S i H4 ) N^t^T*S7>^-7 (N H 3 ) 45«fctf 

C^f^t^^ifV'^ (C 2 H4 ) SHE* 8 1 i«?tLTV^„ * 

7c. Vt7-^7 K3 0 ©F3e&£t4i£tfcM3 0 d tf^/S 3 aVT £ 0 y^7-7U-h3 
0 al"{4, ->^7-^^ K3 0!*]T*<DW (CO) 6 ffXt>frffl*Wi±i' *> 7c*K, Wx.it 

m<bFi®.<D%?Mffim 3 o e tmft % ivc* *> , j$«0M&iK 30f^?>: o^«aE» 3 0 e 

ttJSE#2 005-3010246 
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^-v: 10/ 



KtirjQTkmnifcMiPm&Zti,. 2 0-10 0 1 i:W»t4 i J: 4 i ? tftoTv>4 

o 

[0 0 4 8] 

B2f3 2 0<K^ AJR*^#-^JR»"C**H#ttOW (CO) 6 M*l-S**JRS$*t 

3 3 afrlStf "btiTv^o WH#ff?3 3 **y7#\*M3 4#*#A$*U 

U 7 3 5frhM3 4 ^U^t'JT^J: LTMxIfAr^'tW^I 

#3 3 fcftSafrifcKJ: •)> 3rtWBH*3KOW (CO) eWfl-S***:-* 

-3 3 a K«fc OftlttStLTMU W (CO) 6 t 4 *9 , ^t'JT^C^rt'JT? 
tiTE* 3 2 HLTf+W<- 2 1 I*)0*£ifcS3 0 d^#*&£*i*o 4*5, Ef 3 4K 
li777n-3yhD-5 3 6tfWftO^T'3 7a 1 3 7 b WW? h tlX \<* & 0 i 
tz, 12^3 2 K\*m*-tfW (CO) e #*OgK:&r^T^O^g£jeffi^£fc&Ositfi 
It 6 5 t-e©it^7 3 7 c, 3 7 d3&*iS:-tj-<b*LTv>£ 0 f fc, KW3 2<DmMi?6 5 
©TIli:ii, /'J7n-7'f ^6 ljWSfcStt, Z.<D7°V y u - 5 4 > 6 l tif&ffi-fa 
#^1f 4 4 fcJHfc**vCi3»K W (CO) e *r*frf-*W*-2 1 rt 
<6> ^Ki^tSiM^otv^,, 7a-9W > 6 1 £(±> IE<f3 2 

kO*tt»Oitt-T«K-''«A'^'6 2 75 s IStt^ti-Cv^ 0 get 3 2, 3 4, 6 lO^Hfcttfc 

- (m^-f) jWR»te>*tri3»),-w (co) e jtrxoimtLarv^aLa?, «x.tf 2 o 

-100^ fftL<li25~6 0"Cfc«tP3ti4o 
[0 0 4 9] 

-MlSttt/^-Vjy^ftl&Wa 9 fc8ME$*L"Cv»s 0 3 9 t±> -n-^arxfc 

LT, WillAr^, He^, N 2 2 1fX^ * 9 

C^otv^o ;©y<-j;j!r^i: «fc 01BW3 2W^SI^«)^f t>A-2 1 1*1 
<ZV>*-v<Ht7o 4*3, WEtf 3 8Kim7n-3^ Ko-5.4 OiJ-t^ O 
flTft©/t>U:/4 la, 41 b**^tt<btLTV^o 
[0 0 5 0] 

-73, HMff8 J!r^tt»*8 0Cf#oTV4, :*r*0W&^8 0 tt. S i H 

4 Jy^t«*&1-* S i H 4 8 2 , N H 3 ^^«t^NH 3 «T^tt»»8 3 
tsZXrCi H 4 C 2 H4 Jir^ft|&18 4 *^LT*3l9, £ tt b K (± ft 

■PfLar* ? 4 > 8 5, 8 6, 8 7*«»fit$tL-CV^o 9 -f > 8 5Cim7D-3> 

-78 9*3iWlttO^T'9 2# r I£l7'<bft, ^7^>87 i;im7D-3^ b 
n-v 9 0 8Xlf*<Dm&<O'<n'7 9 3;WR»t&*VCV»*o ttz, &#A?4V\±. @5i? 

8 1 ^Ltf i->A-2 lflOt»I3 0 dfcgHRSfL-CiJi), ^v-f >*»&-ett-T 
*L#*&i*;ftfcS i H 4 N H 3 SXtfCz H 4 tf^tf^iSffcg 3 0 d^tft^ 
JWo Bff8 1Cli, 7V 7D-5/f >9 5*«SMK*^ :07*'j70-7'f> 

9 5 l±Kt^i^f4 4 K^$£$tlT*5*K S i H 4 N H 3 *3«t^C 2 H 

7n-5^ > 9 5 tct±. E^8 1 t<Dfr$$M><D%Tm\ZJ*)V7$ 5 ajWttttfc 
[0 0 5 1 ] 

151=8 1 Cli, ^-y^Ef 9 7^$tt> :»A-7^SS|9 7 

0-flll«{iA~-y^#*&ii9 6«Sftit^5 0 /N°-v^Xft«9 6 rt- 3 J1S7, 
tLX, ttx.ltAr#X. He^, N 2 *r*$*>*«H£#**H 2 2r*^fc#*&1-*o 

o 4*3, ^-v^ilf9 7i:ii, 7 n- 3 v \ n - 9 9 8 *3 i ^-?-Oiiitf£<D;N*;v7 

9 9j&*Rtfib*iTV>*o 
[0 0 5 2] 

^7D-3>hn-?» #a';V7*, *3 J: tfSfcitl- 65l±37hn-76 0Ciot 
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mWZti, •)*ir , ;7^> W (CO) e S i.H4 NH 3 C 

it^j;?!:4o"cv^„ f-Y>^-2 iftw^tmuz o d-^ttissn&w (co) 

7 3 6 CJ: 1) WHS"*- * £ t «t •? «HW * tu4 o 
[0 0 5 3] 

±C»*CS4-3©WB^»i*««4 4*««a§^T*iJ, i©|^f4 4 
tfy-f*^tsm%mW.A 5**»«S*vCV>a„ ^LTiOt^Sf4 5 fcflP»3-&* - t ' 

[0 0 5 4] 

i^W©«Affi£^$fc*£>iRAffln4 9 £0$£AttiP4 9 Zm-tZY-tW? 

5 0 t**«fc»te>*Lfv>4o 
[0 0 5 5] 

* n k LT^Affi p 4 9 * & , r-v mm&T&fc s ft* * ^^wtf- * w<- 21m- 

J$AL, t-t^? 2 2±lcme-T^o #v>T, fc-*- 2 5 KJ: «9 2 2 SriJPf&L 

wina&ifijKwu 1 oo~6 0 ot;-e*4iti ? s^ lv» 0 

[0 0 5 6] 

&V>-C, /^7*3 7 a. 3 7 b tHKLTBfl^OW (CO) e JR3H-S*«W«itfcW 
Jg|4#|f 3 3 H4r-V'JTJ!r^«»W3 5 frfc * V U 7#*> WkifA r #*£P£§&*, 
W (CO) e J0M*S*t:-*-3 3 ai:iDMU#fH, *v>W/3 7 c £i§ 

&j£LfcW (CO) e if**** »J ^t'JTHSo L"C, 

7*6 2 ^MtfT^OBfP^T" 1 ; 7n-*trv>, Bf 6 1*Iot^U W (CO) e 
jy^oaE**^§**o ^fcV»T, A;U^6 2*0|i:4t|5il|W/3 7 d£H!H"T\ 
W (CO) e *^^Kf 3 2^fAl, #**AP3 0 c 1 F<30#X 

4£«t£3 0 dCftl&tio lWf^r^2 lflOE^liO. 0 1 - 5 0 0 P at* 
SIfc*»2iU>, **UT#*ttAr#;M=R&r4fc»#**/flv»T*i<, N 

2 H 2 He^^ffiv^iii. 

[0 0 5 7] 

-55, W (CO) » ^<D^JMia3 0 d^Oftftfc^'f ? SiH 
4 N H 3 i3J:O f C2 H 4 ^on^4< t t if t ^tl;M3 0 

tffV», 151=9 5 *m-=>Xffl%LXff,A<Dffi,&Z&%.Z J lttz®., W (CO) 6 if7s<Olf* 
[0 0 5 8] 

W (CO) e arfctffcS iH 4 N H 3 £ J: C 2 H 4 ^©H^ 

*i#£ft&o flfl*Jf> W (CO) e #*©«M:ti:0. 0 0 0 1 - 0. 5 L/m i n> S i 
H 4 ^OSCittO. 0 0 1-1 L/m i n, NH 3 1fX<Dffi&li0. 0 0 1-1 L/m 
in, C2 H 4 ^oailiO. 0 0 1-1 L/m i n Of&BKffrW * ft*o 
[0 0 5 9] 

#**i£ffcM3 0 d^«*&S*tfcW (CO) e ITXiStVS i H 4 N H 3 ff*. C 

2 H 4 *r*0-5 *>^fc< *> S&M3-0 drt-CKffcStfr. W 7-^*1/- f 3 

0 a©^ttffi?L3 Obi 5f^r^-2 1 rtOfrA^WMKfattTJ&'-fcfW&StL* 
o tftfcJ: 0, "iinf|fc**i;fc*^WOTrW (CO) 6»»lt4t/:W^ SiH 
4 NH 3 GjHiWOSi, N, C t (DELBK i^W±fc;?rS4>W 
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tt&mmibmj&Zti&o S iH 4 NH3 C 2 H 4 #***ft-F;MMtt-C/Bv» 

fc»<frfctt, ^tifftWS i x x WNx . WCx ^M^ti, Z.ixb<Do J tb2im±Zm 

#14&fty«lt-*tfctf*-C£<&o W (CO) e #\xfcS i H 4 NH 3 1ST, 

& £ fc J: <9 , W\l&mm<n%&W»5cWto Lt L § v»«JE SrWfPf * - t § £ t 
[0 0 6 0] 

[0 0 6 1 ] 

i5»J:^:, W*b*WR©«*RSi££^J£"f-*»£-K^ B70»ltlv 
■CW (CO) 6 S i H 4 tfXjB.fctfNHa ^©H^&< i: ^Otf-X t £jjf 

3eo**Jfc-C«#&LT 1 » B OW-fU^WJR 6 a ?rMt^o L"C, 3fg©I)|OW{t'& 

0) 6 ^hNHa #*i3 i!/C2 H 4 ^©H^^ < ^ -n<Oi!7s t ZffifcCDtfiM 

fb-g-^mo/SJUBf t2i§ ©w-ffr&lfeRojfcRii* t Tf- * wt-rt 

'&#x<Dm^ m$LM.8t, j&«f-*>><-flE#*©jaR*#**fcfe**£i:fcJ:^ 

[0 0 6 2] 

4*, ±l£«Mt't4> r- h*Rfcfflv*&&R4b^!»Ri5J:O f /*'J ret LT, # 

jR*^*rr.^i: ltw (co) 6 zm^xwz&trwit£mmz : &j&i-z>W;&^^Tm 

WLtz&, &m*fr#-n'£ tTW (CO) 6 . N i (CO) ( > Co! (CO 

) s > R u 3 (CO) i 2 , Mo (CO) 6 > Res (CO) i o > T a (CO) e > T 
i (CO) 6 *»&WS*L4^ft < litlv^tW, Ni> Co, Ru, Mo. Re 

ho 4fc* CVDIcj:»?^Jlft'frWR«r»*'t*^»OJ«*UKfl-il''Ctt- ^KR&f 
«#JB«- J «»H'fWK«-'t?*-s>Tf> Sfcfcifc, bWR©RRRfl*j££P o 1 y- 
S i I*«v>4**Kov>TR^ Lfc#, Po 1 y-S i fcR5£S*i/f 7*^7 r * -> V 

[0 0 6 3 ] 

ifc* ±IBRiWB»-Ctt, tt*«5j*44 2R«W*t**RW«RR*ro--*aRrt"?» 
m L T ^Jl R £ f -I) *fr o v > T IB, W L F*3 tMIH© Rfttt 2 Jl K 

ol&f&fcvfb * El ^ i 1 § ^ o 

[0 0 6 4] 

i^m±ofijffl^tgtt] 

[0 0 6 5] 

8fc£fliUffll-t:<&£fcfcJ: 0 L^vHimJEfctiJfP?- 5it^Tl4©-e, rfc&g&tt^MMMMR 

tBfE#2 0 0 5-3 0 1 0 2 4 6 
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[0 0 6 6] 
[0 0 6 7] 

■S&fctfc, *3M3fcJ:tur, #JR<0J&#tf«a S*T»*J:<, L^*> 
IS® JIl^M ffit * a o 

[0 0 6 8] 

Ho 

[02] WMlOS i, NfODSJt^fkH^, .ft*H»OS£'ft*^+ 
y y 

Ho 

[04] 3wiftfi(:#Sff^toMIt^|iit^/;fc«W 

[i 5 ] ^fPJcolM ©t«i:#^fiW©^IIS^it^f;i!)»IW 
Ho 

[0 0 6 9] 

i';siii 

2 ; until 

3 , 4 , 5, 6 , 7 ; httffi 

3a, 4a, 5a, 6a, 6b; W-ft^M 
4b, 5b, 6c,'7c;.Po ly-SiR 

7 b ;A'J 71 (Wffc-fr»R) 
7a; W^H (Mttlfl) 

2 l ; 
2 2 ; 

2 5 ; t-*- 

3 0 ; ->^7-^7 K 
3 2 ; HB* 

3 3 ; WJSft## 

3 5 ; 7 

4 5 ; #t^ffi 

8 o ; 

8 1 ; SBlf 
8 2 ; S i H 4 
8 3 J N H 3 

8 4 ; c 2 h 4 *r*tt*Wll 
s ; w (co) e DKfl. 

W ->Jc.^ 
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[EI 2] 
5.0 



4.8 



J*.. WNx (N#W#7. : NH 3 ) 

• ( 



5" 4.6 
i <u i 

z+h 4.4 



T 



WSix (Si£W#* : SiH4) 



4.2 



L I i r l I 1 1 1 1 1 1 1 • 1 1 — — i 1 > «- 

0.0 0.5 1.0 1.5 2.0 

Si, N*MJ:t(W=1) 
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#112 0 0 4 - 0 2 1 9 2 4 5/ 

[El 5] 




10 10 
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[H3 6 ] 

(a) (d) 




10 10 
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mm 

mm] y- y w&<o\mmtt f k «t * r- > ^Ro^to^m t s^alo^ 
co) e jrxts i ^^-r^**^i3 i^N^^-r^^o^ < i St effi 

v>fcC VDti Sfr^Wi: S i is itFNO? t>4?& < h & li^^tfWft^W 
3a^tU W^W3 a OS i, N(0^i(:J;otW^ftI3 aOft||i« 

[il^H] H 1 
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mtmmv^ #112004-021924 

5040 0 1 50829 

mm** mtm . 

mmt assfflsjtj? 0094 

ffoS B TO 1 6 ^ 1 B 3 0 0 . 



[JimB] W16^ 1^29B 
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